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Effects of Tillage Measures on Quality of Cultivated-layer in Red Soil Slope
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Abstract: [ Objective ] Red soil slope farmlands are an important cultivated land resource in South China. Because of long-term
unreasonable tillage measures and uneven spatial and temporal distribution of precipitation, resultant serious soil erosion on slope

farmlands in this area has led to a sharply declining productivity and low and unstable crop yields, thus seriously restricting
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development of the agriculture in South China. Reasonable tillage measures play an important role in improving soil structure,
increasing water use efficiency, preventing soil erosion, improving ecological environment, building up land productivity and
raising crop yields. In this paper, a tract of red soil slope farmland in Yunnan Province was taken as research object. Farmlands
under different tillage measures were compared in soil quality. This study was conducted to explore mechanisms of tillage
measures affecting erosion resistance and production performance of the cultivated-layers of the farmlands, in an attempt to
provide certain scientific basis for quality evaluation of the cultivated-layers of red soil slope farmlands and improvement of
conservative tillage technologies for red soil slope farmlands. [ Method ] In this study a total of 15 experimental plots were set up
and cultivated for comparison between different tillage measures or treatments, i.e. CK (traditional tillage) , NT (no-tillage) , P20
(tillage 20 cm in depth) , P20C (tillage 20 cm in depth + compaction) , and P20S30 (tillage 20 cm + subsoiling 30 cm in depth) ,
in soil quality of the cultivated layer, and one-way ANOVA and soil quality index method were used to analyze the experimental
data. [ Result ] Results show: (1) The impacts of tillages on erosion resistare of the cultivated-layers in red soil slope farmlands.
Compared with Treatment CK, Treatment P20S30 increased by 28.13% in average mass diameter of water-stable aggregates.
Treatment NT was the highest in shear strength (12.12 kg-em ), and in soil saturated hydraulic conductivity (1.27 mm-min ') as well.
Treatment P20 was the highest in content of >0.25 mm water-stable aggregates, in mean weight diameter of water-stable aggregates
and in geometric mean diameter of the aggregates, reaching up to 69.64%, 1.74 mm and 0.77 mm, respectively; (2) The impact of
tillage on productivity of the cultivated-layer in red soil sloping farmland varied with treatment. In Treatment NT, soil bulk
density significantly increased, and soil organic matter and available phosphorus concentrated in the surface layer. In Treatment
P20 and P20S30, the cultivated-layer was significantly thicker, and the soil organic matter and available phosphorus contents
increased significantly; (3) And the effect of tillage on soil quality of the cultivated-layer and on the suitability of the diagnostic
indices varied with treatment. Treatment P20S30 was the highest in soil quality index (0.58) ; and Treatments P20 and P20S30
varied within the range of suitability in thickness, bulk density and available phosphorus index of the cultivated-layer. Treatment
P20 was the highest in organic matter content. [ Conclusion ] All the findings in this study may serve as reference for selection of
suitable tillage measures, and evaluation and construction of a rational cultivated-layer in red soil slope farmlands.

Key words: Slope farmland; Tillage measures; No-tillage; Subsoiling; Soil quality index
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P2 B B EXEAS R BE A 1 i X S A R o L Al
ARSI IT I T ORETST, TR X R
YED) . BEVERA G . DL I [ R A AN ], e 4 2R
FAEEREZRS, REMEFIE, —LifsraiRE
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FE it o B J2= b S BT AR Tl v R A AR 7 R RE R A AL
L, WEFEEUR A LR R BT . S8
PRIPEBE VRS BERL AR

1 MRSk

1.1 RIEEIt

RIS T 2 B A I T E e X IH B 2R R
(25°20'13.06"N, 103°22'32.10"E ), J& T{K4h 2 52 X
RIS, SEYHER 2 000 m, BEE 6°~8°, 4EFHIR
I 13.4 °C, KTZT 10 CHMIE 2500 CLLE,
JCFE 241 d, AFEREKE: 1032 mm, REGHL 1N
LB 2T RITTIAET 0~40 cm 2 FEABALPE R AN
. BERE 112 gem?, FAFY 6.72 kg-em?, $i
BISREE 4.1 kgrem 2, MAIS/KZE 2,57 mm'min', K

*1

F 0.25 mm KFaPEFA RIK S & 63.33 gkg ', KEatk
B AAF-1 Fii AR 1.36 mm, KEaPE R B4R L
PIEA 0.27 mm, HHZIRE 20 cm, AHLE 13.19 gkg ',
AW 21.83 mgkg ', pH4.58.

RIGURF 2015 4, WERRHIE 00 . JERbAE ) —
LT e B IR B . LAH RUBHE (CK) A
X, B E A (NT), ##F 20 ecm (P20). B#f
20 cm+JESE (P20C). ##HF 20 em+{E#E 30 cm
(P20S30 )4 FhHFVER L (3R 1), 2 ALHR 3 IREX,
HASANX, AXEF 60m* (4mx15m), HF]
FAVLAEHEE , RAZXIAE R, smE = 1ALk
BIRAF EKRB T EAIE (R - 8 #=13:5:7)
600 kg-hm > VE R FEALIE A, FREITHHEM, it
JRZE 255 kg-hm * . B E K SRR = By 88, HiAth B
()45 P il 5 A — 3

IRt

Table 1 Experimental design

Qb ¥ Treatments {75 Code BHER it Tillage measures
R CK R ICR 5 HERE 15 cm
Traditional tillage Rotary tillage 15 cm after harvest in autumn
Bk NT RAEAPE, BRI ] G BE Ah AL — Y 52 n it AL 1%
No-tillage No tillage throughout the year, no-tillage planter is used to complete fertilization and
sowing at one time
BHHF 20 cm P20 FRZEWCR A B R 20 cm
Tillage 20 cm Tillage to 20 cm after harvest in autumn
FAHE 20 em+ 5 P20C AR FIBEATRSC 18, BFEUCRE FIHEE 20 cm
Tillage 20 cm+ compaction Compact once a year before tillageand till 20 cm after harvest in autumn
BHBF 20 c+IRHA 30 cm P20S30  EHEBIBFRTIRIAPE 30 cm, BAFNHUR BIBEE 20 com

Tillage 20 cm+subsoiling 30 cm

Subsoiling 30 cm before tillage and tillage 20 cm after harvest in autumn

1.2 HmRERNE

HYAR AT 2018 4F 1 H 47, 7E/NX B,
. FEBH% 0~10 cm, 10~20 cm, 20~30 cm, 30~
40 cm GPJERFE, THRZTEHHATIRE L, H
T HEWAMSACRMAEERENE, 3 KER, REK
AR Bl B2 % { AR, T B R
1 0 J5 P - A S o - 398 A R A4 2 i
FERHT . W pH SR LK 10 1 Hudli:;
A RO R ISR IR S 0 5 5 A LB & 1 ] AR TR
P -SRI, 3 EEY, e

B R A #E20 = 3L BT (14.10 Pocket Vane Tester
A, far 22 ) e ; RIS ABH IR A B AL (PT
A, VLAV EEBHT R HAXESR) ) W, 6 IKEE .
1.3 FEHHHE T EREEHNE

K 21 S B B )2 398 o 1T /N B 4R
( Minimum data set, MDS ) Uhgf 2R | + 3%
#, RIETTAR ). BRI, pH FUA S0 6 1
fe b AR B2 3 B P FE AR . ARTE PN 4
RS HFE DI AOCIE N, BHREE . IR
LB, AR SHHE BT S IEAE, FUEN S Al
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¥ BIETIAM SHHR BRI ARG, FE
RS RIS HIEASE K pH SR A AES
HIGAIEE, FE IR s, P R bR A
AME RN RABAE S R BT i, S 7 oR BUA8 b
YT S WA SCHR!S, PPN PSR B s g . 24K
PPN 48 b AR LA 5 SR

+ 5% (Soil quality index, SQI) &%t
TRV FE AR S, R R A,
TR, HRAXNT .

SQI=" w xS, (1)

Ao, WS | PN R AR AR , SO @ T
PR RIE B, n FIEM IR R B

R e A b Bk 2% A T o B A R )
NCFR, HY A2 R PR AR 5o 3 N4
%, 0<SQI<0.33 J& T " #H/Z, 0.33<SQI<0.66
BF P EHR, 0.66<SQI<1 B FE=#Al,
1.4 HEE

2 Excel 2016 4bFH )5, R SPSS 22.0 4iit
AT 00T, SRR ZE 25087 (One-way
ANOVA ) K 3BT 22 5 1 2k

2 4 R

2.1 FEHBMERETHE LIEREMERT LS
fiE
TIPSR S HIRERMOCREY), HIER

T SN IER T KA BT U AT e SRR, 2

FAE PR ERE" R R S F bR, HE 2 AR

R V1 it e BT AR Dl vk BEARRAE W] L, R IR BV

St FIAS ) 3 B R I R A E R R . A

) Bk VR 5 it = 8 BT BT 5 5 i A5 2 S AR P20

(18.04 kgrem 2 ), P20S30( 8.24 kg-em 2 ), P20C( 10.48

kgeem?), CK(11.11 kgrem ), NT (12.12 kgrem )3

H i KA (19.41 kgeem?) HPLTE R ffAb 1 30~

40 cm )2, Tif/ME (4.51 kgrem?) I E7E BT

20 cm A0 HE 0~10 cm )2, XU EL T 1k

Z RGNS UINEIRES, RRAR R AR, AR

T YRR+ R BUR P PERERY, I BB 20 cm A0 HETF

FARZESN BT UINEIRIT 25 5 & A AR I, RO E

HEP AR o ANFIBHER I T Rl 2R N, ey

SRS RIS, FLHRBHE | e#k . BIFE 20 cm,
BHE 20 e+ ESCAEIE N 0~20 cm., 20~30 cm., 30~
40 cm + 22 A2 5 . 3#( P<0.05),0~10 cm, 10~
20 em HJZZ AR I BE 25, MEHHE 20 cm+
WA 30 cm AbFEF, 0~10 em. 10~20 cm . 20~
30 em L2 EIZESFHARE, HIFEFE A EEE RN
A FEIIR T #EZ .

AN TRV AR AE 55 it T 21 398 34 Bk . 4 39 4 R Sk R
ZRWE, BE 2 A, ASREBHERME T -5
A7k Z /N B KK A P20C (0.18 mmemin '),
NT (0.69 mm'min'), CK (0.73 mm-min'), P20
(1.06 mm-min"'), P20S30 ( 1.19 mm'min™"), Hr
£ 0~20 cm #F)ZE, HbFab BRI K SRR
(1.27 mm'min' ), TifE 20~40 cm + 2 F#
20 c+HE 30 em K (1.35 mmemin '), H -5 HAlh
AL 22 R BE (P<0.05), XEWEHF 20 cm+
TR 30 cm Ab BT Ik A - 39 2 K M e A LA S gt
ORISR, bk B TR EHE (0~20 cm)
T HEE KRR . FRBEE . BEFE 20 cm . BIFF 20 cm+
TR 30 cm AP T 7E 0~30 em + 2 i F1- 5ok 6
+ R IR I RGO, 7F 30~40 cm + 2B
FEA, ffff. ##F 20 cmHESZE T S5 0~10 cm
+EME, 10~20 cm +)2EMFKEEEH K (P
<0.05), 20~40 cm 1 )2 W EFEAL.

3 A R AR SRR R I B AR bR
—, MFREEEY R, Pk R H A EEAE
AR 2 o, REFHERE T KT 0.25 mm
IRARE P R AR i A B = Rl P20S30 (159.41
gkg')., CK (6532 gkg'). P20C (67.17 gkg ' ).
NT (69.12 g'kg'), P20 (69.64 gkg'), Hf/
fH (55.64 gkg™') HIAEFIBE 20 e+ HA 30 em 4b
H10~20 cm +)2, W KMH (77.07 gkg') HILE
FI#E 20 cm AL FE 30~40 cm + )2, X F W EIHF 20 cm
BERNT LARKRT 0.25 mm KFaPE B A&
b LR TREERS N, AFRBPHERER T 0.25 mm /K
T AT R IR 5 e A 2 SR 38 O 8

- A R RS R B4R (MWD) L3
12 (GMD ) J& iz e A 3 P AR/ A ARG Ty
HAe R EEEARY, B 2 v, REHERE
T, THOKEETERI BRI MWD Fl GMD 2135k +
EUREEE I EANF R F TS 7E 0~40 cm 12
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Table 2 Soil erosion resistance of the cultivated layer relative to treatment
BEYEE T TEWE 7 K/ R0.25/ MWD/ GMD/
Tillage measures Soil depth/cm (kgrem?) ( mm'min™") (gkeg!) mm mm

CK 0~10 6.84+0.71apc 0.21+0.035d 62.64+1.27Bya 1.03+0.03pa 0.47+0.01pa
10~20 8.48+2.23ac 0.59+0.03yc 63.79+2.930f3a 1.14+0.05Ba 0.49+0.04pa
20~30 11.44+3.14ab 1.40+0.03pa 72.81+8.050a 1.00+0.33apa 0.57+0.190a
30~40 17.68+1.920fa 0.71£0.058b 69.42+5.520f3a 0.79+0.07pa 0.46+0.050a
NT 0~10 7.3240.58ac 0.53£0.04yb 62.99+1.34pb 1.67£0.21aa 0.64+0.060a
10~20 8.98+1.440c 2.00+0.57aa 69.29+2.640ab 2.08+0.28aa 0.88+0.160a
20~30 12.76+2.820b 0.06+0.08yb 69.20+1.360ab 1.57+0.02aa 0.67+0.050a
30~40 19.41+5.210a 0.16+0.01yb 77.07+8.640a 1.66+0.71aa 0.89+0.41aa
P20 0~10 4.51+1.59yc 0.81+0.03ab 61.22+3.28Byb 1.10+0.13pa 0.47+0.04pb
10~20 5.79+0.82Bc 1.28+0.04pa 69.34+0.030a 1.13+£0Ba 0.56+0.01pa
20~30 7.75+2.12Bb 1.41+0.08pBa 72.97+3.210a 0.93+0.08Bab 0.55+0.020a

30~40 14.13+1.66Bya 0.76+0.058b 72.95+0.720fa 0.78+0.01Pb 0.49+00ab

P20C 0~10 6.29+1.43afc 0.13£0.03¢b 68.48+2.38aa 1.06+0.11pa 0.51+0.080Pa

10~20 7.84+3.03afc 0.48+0.04ya 59.50+2.72Byb 0.84+0.11Ba 0.41+0.06Ba
20~30 11.21+1.48ab 0.06+0.08yb 71.59+1.68aa 1.16+0.250Pa 0.58+0.100a
30~40 16.59+3.470fya 0.05+£0.07yb 61.71+1.298b 0.81+0.08apa 0.424+0.01c0a
P20S30 0~10 5.51£1.67Byb 0.71+0.023d 57.08+1.61ya 1.18+0.08pBa 0.45+0.03pa
10~20 6.88+1.28afb 1.34+0.018b 55.64+2.72ya 1.15+0.18pBa 0.44+0.04pa
20~30 7.47+1.44Bb 1.8140.06aa 64.16+5.090a 1.2940.25aBa 0.55+0.11aa
30~40 13.08+3.28ya 0.89+0.03ac 60.74+1.56PBa 1.3140.10aBa 0.54+0.040a

TE: e BUBYIREE ;. K ORIEANISOKA,; RO.25 AR T 0.25 mm KA KA S & MWD KRtk BT 2 5 & 52 ; GMD
KRR A R U -3 B AR o AN A i B R [) — B Z RN FIFHER G 22 5 B3 (P<<0.05), ARIVNE FhERR R —HHER IE
AR HZERZER B3 (P<0.05). Note: trstands for Shear strength; K for Saturated hydraulic conductivity; R0.25 for content of >0.25

mm water-stable aggregates; MWD for mean weight diameter of water-stable aggregates; and GMD for the geometric mean diameter of

water-stable aggregates. Different Greek letters represent significant differences between treatment at the same vertical level ( P<<0.05 ), and

different lowercase letters represent significant differences between different vertical levels under the same treatment ( P<<0.05) .

TS 30 em AP MWD AR A H MUHHEE- 288
2.40%. 81.51%. 2.99%7H 28.13%, H:A&IHF 20 cm
2R (P<0.05); SEMPHEMLL, %bF. B8
20 cm. FEE 20 et ESE . FHEE 20 cm RS 30 cm Ab
T GMD B+ )2 BRI s EERCR 18.07%~
36.58%. 14.66%~114.6% . 9.64%~18.29%7I 7.32%~
28.92%, 7F 0~40 cm + 2P AFIFHERIE T GMD 1K
U FTE 7.55% . 59.90%. 2.86%F 2.60%, HH#F
20 cm ZRRE (P<<0.05). ULEARIHE 20 cm A3 T
FHRE T 0~40 om + 2 HHUKRR A R A RE T

ANFBRVER I~ ] it K(E AR AR AE 4 5]

1w, SEMBHEM L, %BF. BI8F 20 cm. BB
20 cmHESE . FHEE 20 conHEEFS 30 cm AP R - AT
MibE K2 RS 0.058% . 0.038% . 0.046% .
0.018%. o, GkbBL T 4T il K (HH/),
WRUHEHE T L3 nT ot K (EERK .
22 ARHBEEETHE L IEE~ T IFE
PRI a i avb R+ 2, 52408
RS A s, LR R e K B AR R R/
FIJCEEN T 2 AT, REBHERG T B2
BE /N RAR R A NT (15 ecm ), CK (19 em ), P20C
(20 cm), P20 (21 cm), P20S30 (30 cm), 5% M
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g Eg:zﬁ I 2 AT, R R A2 e i/ )
gj 0'048 wl KA K P20 (1.25 grem™ ), P20S30 ( 1.26 grem > ),
B CK (132 gem?® ). P20C ( 1.36 gem™ ). NT
H 0.04839 - ' ' ' :

iy ea0e  P20830 (1.42 gom™ ), 554 BB Ee, S8 B 20 cmet
YEfE i Tillage measures N \
) FESCAR IR 0~20 om 2 + 4878 T 40 54
HE e AT IT AR BRIAFIBERIEEF Dy 440050 0.67%, 20~40 om &£ JE5X BT 10.83%
# (P<0.05). TIF. Note: Diff Greek 1 t .
Ea ote ifferent Greek letters represen %l] 5.00%: %‘Hﬂ 20 cm. %}Jﬂ 20 cm+7§|€$’i} 30 em ﬁLl*

significant differences between treatment at the same vertical level

( P<<0.05) . The same below. T 0~20 cm ﬁ?i%%ﬁ%ﬁﬂ[‘kﬁﬁ 3.76%Fl
1 AT EAER T+ T B K 235%:20 740 em L B2 GIREIR 6-19% 3.85%-

& NE H e LIRLY =z I B
Fig. 1 Changes in soil erodibility K of the slope farmland relative to 1:%:2%, ﬁﬁ%ﬂbﬁ*ﬁﬁﬁﬁﬁﬂﬂ?ﬁ%{&iﬁ%ﬁi, +
treatment AL, AR AT P EAL BT, 132 E i O,
SRR, B R ECLIERSS . AS R R
FEAHLE, BDF 20 . BBE 20 emtTRSC . BAF 20 et 9 . e s 2 1 5 R A KR,
BEFA 30 em ZRFEF B9BE B EEARIKIG N 21.05% 1 0~20 cm #HZ 5 20~40 cm O LR Z A H

10.53%1 57.89%, HABIHF 20 e+ 48 30 em HF 3 (p<0.05),

35r o 1.70
g ~
=% L o 1.60
i h s
)
. = 1.50
22 25t =
g p z
%2 £ 140
= 20 -
st 5 1.30
= m
Z 150 Gl
5 & 1.20
Q
10 . , 110 £ B i
P20 P20C  P20S30 0~10 10~20 20~30 30~40
*#?E?‘Lﬁﬁﬂllage measures +Z2H)E Soil depth/cm

1 RE/ING TR R — B E R A [6) 3 52 R 22 5 .35 ( P<<0.05 ). T [6] . Note : Different lowercase letters represent significant

differences between different vertical levels under the same treatment ( P<<0.05 ) . The same below.

B2 ANFEEVERTE T SR B 2 5 S AR AR AR

Fig. 2 Changes in cultivated-layer thickness and soil bulk density of the cultivated layer of the slope farmland relative to treatment

T ABH R R e R R AR A Y TRAA 30 em AR BE T 0~40 em )2 HHETTABH J1 4351
Sz —, Bef R E e BRI 3 W) FEAIK 3.52%F1 33.40%, o, BH#F 20 cm+¥#4 30 cm
M, OARFEBHER T AR /NIy FREaBREE (P<0.05), XERUIBHE 20 e+
P20S30 ( 10.52 kgrem ™), P20 (1524 kgrem ™)., NT 30 cm AbFHRAEGS ok B T 38E8FM: , T BHAE 20 cm+/F 52
(1555 kgeem? ), CK ( 1580 kgeem? ), P20C  AMHF 0~40 cm /235 AR )y 38 & T HAb
(18.19 kgrem ™ ). SHAPHEM L, b bR 10~ #5t, SR TEYRRAEK . NEPHERG TR+
20 cm, 20~30 cm + 2 EHET AR I BIFEAL JZEREANIN, SR AR IR KB, Ak
6.04%. 17.14%, 1fi 0~10 cm 1 30~40 cm +/)2/r  ZRHEE.

BB 10.14% . 12.05%; &HBF 20 cm FIEIHE 20 cm+ AN [EIBEVE R Tt 0T A BB AS [R] 4 2 R B2 8 43 A1
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Fig. 3 Changes in soil penetration resistance and organic matter in the slope farmland relative to treatment
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Fig.4 Changes in soil available phosphorus and pH in the slope farmland relative to treatment
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Fig. 5 Changes in maize yield in the slope farmland relative to
treatment
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Fig. 6 Change in soil quality index of cultivated-layer of the slope
farmland relative to treatment
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TG R YU BT 58 ] A RE P AEK £
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HEAS ARG BT 5 2O, AR e By
AR AR et 25 G R 5 U I LSRR M B =
A FH OGRS AR 25, X6 25 R LD R B 22 I
B RMEAE . BB MASOKR .
PUBT 9L AL SF ISR b AT S 9 00 (3K 4).

BRI Z BRI Wis R 5 A5, T4
XA 2 B f e,V O R A

R4 ARIBHIMHR R

w %, 1. [T9HHZE B2 Wisin T i sk a2
FEANTFABUK. 3R S A, ARRFHER G T
#HE20 cm. FHHE 20 oA 30 om AP T X
ZWHEPR RS, BI#E 20 et RSN IR
AN BZ R AL A, B
EhtfzibEReie s HFR o & imil, LA Esrir 54
WRHEIE B B S BT A 25 SR A B — Bk .
PRI, 30 B A TR AT B T R £
BERRARPEAR, $EmBEZE RIEPUR I ERE AR PP RE
AR TLUE R K A ORI R 334 7= R

EVDIREZRL S

Table 4 Grading of the cultivated-layers in quality by diagnostic criteria of the red soil slope farmland

£ WriE4r Evaluation index

B 54" HE"/ BIABAY WASKRY HueysREes HHLRY/ R
BHRIEE® /em pH
(gem?) (kgrem?) ( mm'min") (kgrem?) (gkg!) (mgkg™)
I =20 1.20~1.30 <10 =45 =20 =20 =35 5.0~5.5
1.15~1.20; 4.5~5.0;
I 18~20 10.0~13.0 35~45 15~20 16~20 20~35
1.30~1.35 5.5~6.0
1.10~1.15; 4.0~4.5;
I 16~18 13.0~16.0 25~35 10~15 12~16 10~20
1.35~1.40 6.0~6.5
1.05~1.10; 3.5~4.0;
v 14~16 16.0~19.0 15~25 5~10 8§~12 5~10
1.40~1.45 6.5~7.0
<1.05; <3.5;
\Y <14 >19.0 <15 <5 <8 <5
>1.45 >17.0

(DQuality grade; @Cultivated-layer thickness; @Bulk density; @Penetration resistance; (Saturated hydraulic conductivity ; ®Shear

strength; (DOrganic matter; @ Available phosphorus

R5 TRHERETHERERREFR

Table 5 Grading of the cultivated-layers by quality index relative to treatment

MDS 845554 Minimum data set index quality grade

HrER it B2 TEARL EER I
BE AL
Tillage measures Cultivated-layer Penetration pH Available
Bulk density Organic matter
thickness resistance phosphorus

CK II [ I v II II

NT v I 11 il I II

P20 I I I I II I

P20C 11 [ 1 11 II I
P20S30 I [ I il II I
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HEACIR IO, 5 S pF AR BRI AN, - 7% o 5L 5%
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K, 4~8 a LEEATE | A p RAKRZHTE TR
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AR LI KRR (0.382 mmh '), AEH R
ik (124 gem™) P71, MiAKIRZE SRR, SHM
PEYEAHEL, bbb B4 = T R ARPU sy iR g . #F)2
(0~20cm) MufF/kF (£ 2) LHIEAE (K 2),
HRH AT RESE, Sk B RS2 3 sh ik e
FERETNAE A SR 2R AR R S5 IEHTT . #H2
T T R EAMERRAL, FLBR RN, i
M B A EAR R, G, HIRAEA
RIEAFE R 2R, XEERH T HEARE KN
SRR AU S A B i A 2 A R
FHUIME, TI4EA Y 3 b | FH A 8 B
KRR E DAV E VAT i — 2098

TR — il 1 5 MR A PR3 B 1%
MR N 30~40 cm, AEMSTTHL KA BB
B AR Z ASAL H 2R A, TR 5y 44
S . BEARE LR B AP, B R,
MBS TIRZ LR E, HEmmE, ART
B, NVEYIR R A KA R EERY. pEE
TERMMAEBR B3N, 0~20 cm -2 HIEATERRE T
FEkash, TRFA 10 a BRI 1 a TFE 6.34%, ALK
i B TR AT R A BN S B A, X R
FAREAFE B AVRE ST LERZEPY, AR5
gE LRI BHE 20 cm+HRHA 30 cm ABFE T 0~40 cm
TEAEVRSAEAHE), WA R 2 E S
AL EERE R B 2 T2, AT T ik A
2, HOmF 2 AR S, HEH2 (0~
40 cm ) AHLTT RS Amp s (K 3). X 5i
W EPI T A5 R — 80, TR EAT Bh T AL
HEE R T2, TR RN T2 e
LT & i, R AT R RN TIE T AURZ, FRIK
T, FR R IR YRS T R
AR IEE, MTfedE T2 (0~20 cm) AL
AR,

4 & ik

UNGE XN DI EAR: 3% 3 k1= k- £
RULPERE . AR PERERE I 0 . SR B IS
I EWGK, PERESERZEE. B 20 cmt
TRAA 30 om AbFE T HFZ G EACR B3, R KM
Al A ARV 15 6 5 038 B, 3 mT Pl K(E RIS
0.018%; AN [RIBRERT IE T 2= RS 20 eI B o B )2 + 4
PR AR R 2E 5, ®FF 20 cm+URH 30 cm 4b3H
THEZE R BUR K (0.58), 5E AR
to, BHZREE . AU . AR5 3G N 57.89%
19.33%. 138.6%, +IEZE . +IETT AR J1 5 3k
i 2.42%., 27.92%, F K 32.20%., 45 b ATk,
BHAE 20 e A 30 em X T4 SR 1 SR LR
PERE . AR MERE R HEAEH , A 7R
HAET
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